The problem of the determination of the lifting forces acting on a wing of rectangular form in a supersonic, unsteady flow has been of interest for many years. The solution** for the motion of the wing of rectangular form in a supersonic, steady flow has been obtained by Busemann [7] . Moreover, Krassilchtchikova [8] has developed an unsteady wing theory for an arbitrary plan form of the wing by means of an integral equation which has not been solved. This integral equation is a direct consequence of boundary conditions imposed upon the lifting surface by means of the Volterra-Green's Method. The difficulties of solving such an integral equation [9] lies in its domain of integration. For the case of the wing of delta form in [7] , an approximate method to solve the corresponding integral equation has been presented.
where V is velocity of the wing, a is velocity of the sound and $ = $(x, y, z, t) is the velocity potential function. Then the lifting force acting on the wing is given by:
e--2»n'(f +u%)d"* ® where p is the undisturbed density. Equation (1) is subjected to the following boundary conditions. a) The normal component of the velocity of a wing must be equal to the normal component of the velocity of the flow, i.e., £l-n = c-n
where 0 is velocity of the wing, c is velocity of the flow field and n is normal to the lifting surface, [6] . Denote the position of the wing at any time as 2 = g(x, y)e~'"t
where to is the frequency of the vibrating wing, and g(x, y) = g is a prescribed function, regular every where in the region under consideration. It is easy to show [6] that the condition (3) can be written according to the linearized theory as
b) The other boundary conditions result, as stated by Kovaleva [10] from the fact that $(r, , ra) = 0, and I; HT, , r2) = 0,
where I\ and r2 are the characteristic surfaces [6] of the hyperbolic equation (1), and v is conormal on the characteristic surfaces. Then, by standard substitution, $(a;, y, z, t) = ekx~""^{x, y, z).
Equation ( Equations (8), (10) , and (11) can then be written as (10) *(r,,r2) = o; £ *(r,, r2) = o.
Equation (2) now becomes
Note that (10) can be written as = e~*7 (x,y),
j{x, y) = U-j9x -iug.
Equation ( 
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where asr are coefficients given by
where = (-)2, /X2 = (M2 -1).
a2\f : a2* . a2* . T . 
Equations (19), (20), and (21) represent the boundary value problem under consideration. 3. Method of solution. As soon as a function ^(zj, yx, zx) is found such that satisfies (19) subject to the conditions (20) and (21), the problem is solved, since (12) can then be evaluated without any difficulty. The solution, ^(a^ , yx , zx) of (19) will hereafter be called the unsteady loading function.
Moreover, the Volterra-Green method will not be used since this method reduces the solution of the problem under consideration to an integral equation. Attempts to obtain a solution to this equation appear to be hopeless. In order to find the unsteady loading function it will first be necessary to determine the steady loading function, t gj) characterized by 
After ^(xj, yx , zx) the so called steady loading function is determined, then by use of the operational calculus the unsteady loading function ^'(xi , yx , zx) will be expressed in an integral form, whose integrand contains the steady loading function ^(ajj , yx , zx). This is the main object of this study. 4. Solution for the steady loading function. Evidently, the solution for steady loading function, ^(zj, yx, zx) will be determined as soon as a function = ^*(xx, yx, zx) is determined such that the partial differential equation a2*o* , a2*? a2*? dXi ' dyt ' dzx subjected to the boundary conditions = 1, 0 < xx < Ah, Anh > yx > 0 (27) )
is solved.
Then the steady loading function, satisfying (23), (24) and (25) is given by Hence, by the use of (34) the steady loading function can be obtained by direct quadrature of (33).
5. Relation between steady and unsteady loading functions. Define F(a, 2/1 ,Zi) = a f e~aXlty(xi , yx , z:,) dx,
Jo F*(a, yx , Zj) = a f e~azi^*{xx , yx , z,) dx, .
Jo Integrating (35) by parts it follows that F(a, yx , z,) = a-1 J^ e_ai* *(*, , 2/1 , z,) dx, .
Then ( jB-'lle-*'--),/* -e">} = 1°' 0 < t < k (g4)
where Ii , is a modified Bessel function of the first order. Putting a = 1 and k = u in (54) it follows after taking the Laplace Transform that
Evidently,
with the condition that the integrand is zero for t < u. Hence, 
)W2]dr , 
•
Eq. (74) represents the aims of this paper; in other words, the velocity potential function, (7) is completely defined. Hence, (12), which represents the lifting forces on rectangular wing, can be evaluated for practical needs with no difficulty by an engineer in the field. 6. Conclusion. The significance of the present analytic method in the theory of unsteady motion of the wing is evident. The solution resulting from this method is obtained in closed integral form, so that integrand contains steady solution. This method has great advantage over Volterra-Green's techniques, since Volterra-Green's technique always gives a solution in form of an integral equation which cannot be solved exactly. Moreover, the numerical evaluation of the solution can be made by every engineer working in this field, without any difficulties. This is of great importance in dealing with flutter problems in the design of transonic and supersonic aircraft.
Finally, it seems worthwhile to note that the same method can be applied to the wing of trapezoidal form by using a proper transformation which transforms a trapezoidal wing into a wing of rectangular form.
